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ABSTRACT
Background: Pharmaceuticals affect planetary health through 
environmental contamination from human excretions, improper drug 
disposal, and greenhouse gas emissions, derived from manufacturing 
as well as from use. Research suggests that patients will choose 
environmentally friendly options for minor ailments, but not severe 
conditions. To date, no Canadian research has explored patients’ views 
on this topic. 

Objectives: To characterize the views of British Columbians regarding 
medication-related environmental sustainability and to determine how 
these views relate to medication decisions. 

Methods: A web-based survey was distributed across British Columbia 
from October 30, 2023, to February 29, 2024. Residents of British 
Columbia at least 18 years of age who could complete an online survey 
in English were eligible to participate. Descriptive statistics and thematic 
analysis were used. 

Results: A total of 255 responses were received. When presented with a 
scenario related to stroke, more than half of respondents (51%) preferred 
the medication with higher efficacy and greater environmental harm; in 
contrast, for scenarios involving the common cold and asthma, more than 
half chose the medication with lower efficacy and lower environmental 
harm (54% and 59%, respectively). When cost was introduced, only 
54% stated they would choose the more environmentally friendly 
medication if it was more expensive, whereas 97% would do so if it 
was less expensive. Themes from open-ended questions focused on cost, 
manufacturer considerations, and education.  

Conclusions: Respondents were willing to choose the environmentally 
friendly medication for less serious conditions, but not for conditions 
perceived as life-threatening and/or debilitating. Cost may be a 
barrier to accessing environmentally friendly options. Public education 
opportunities may help to inform more sustainable choices. Additionally, 
there may be value in manufacturer regulations or policies to ensure that 
the environmental impact of medications is considered. 

Keywords: sustainability of medications, environment, patient 
perception, medication choice, medication preference

RÉSUMÉ
Contexte : Les produits pharmaceutiques influencent la santé de la 
planète par la contamination de l’environnement due aux excrétions 
humaines, par l’élimination inadéquate des médicaments et par les 
émissions de gaz à effet de serre, provenant à la fois de la fabrication et 
de l’utilisation des produits. Des recherches indiquent que les patients 
choisiront des options écologiques pour des affections mineures, mais pas 
pour des problèmes graves. À ce jour, aucune recherche canadienne n’a 
exploré l’opinion des patients à ce sujet.

Objectifs : Caractériser les opinions des habitants de la Colombie-
Britannique concernant la durabilité environnementale liée aux 
médicaments et la manière dont leurs opinions influencent leurs décisions 
concernant les médicaments.

Méthodologie : Un sondage en ligne a été distribué en Colombie-
Britannique du 30 octobre 2023 au 29 février 2024. Les résidents de la 
Colombie-Britannique âgés d’au moins 18 ans pouvant remplir un sondage 
en ligne en anglais étaient admissibles à y participer. Des statistiques 
descriptives et une analyse thématique ont été utilisées.

Résultats : Au total, 255 réponses ont été reçues. Lorsqu’un scénario lié à 
un accident vasculaire cérébral (AVC) leur a été présenté, plus de la moitié 
des participants (51 %) préféraient le médicament plus efficace, mais ayant 
aussi un plus grand impact environnemental; en revanche, pour les scénarios 
impliquant le rhume et l’asthme, plus de la moitié ont choisi le médicament 
ayant une moindre efficacité et un impact environnemental moins 
important (54 % et 59 %, respectivement). Lorsque le coût a été ajouté aux 
scénarios, seulement 54 % ont déclaré qu’ils choisiraient le médicament 
plus respectueux de l’environnement s’il était plus cher, tandis que 97 % le 
feraient s’il était moins cher. Les thèmes des réponses aux questions ouvertes 
portaient sur le coût, les considérations relatives aux fabricants et l’éducation.

Conclusions : Les participants étaient prêts à choisir des médicaments 
respectueux de l’environnement pour des affections moins graves, mais 
pas pour des problèmes perçus comme menaçant la vie ou débilitants. 
Le coût pourrait constituer un obstacle au choix des options écologiques. 
L’information du public pourraient aider à l’éclairer sur des choix plus 
durables. De plus, il pourrait être utile d’instaurer des réglementations 
ou des politiques pour les fabricants afin de s’assurer que l’impact 
environnemental des médicaments soit pris en compte.

Mots-clés : durabilité des médicaments, environnement, perception des 
patients, choix des médicaments, préférence médicamenteuse
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INTRODUCTION 

Medications are an essential part of life for many; recently, 
however, there has been growing attention to the environ-
mental impact of pharmaceuticals leading to increased 
global planetary health burden.1-4 One key concern is the 
greenhouse gas (GHG) emissions from pharmaceuticals, 
with the Canadian health care system estimated to have 
generated 33 million tonnes of GHG emissions from 2009 
to 2015.1,2 This is thought to be about 50% higher than 
emissions from the automotive sector globally.1

Prescribed and nonprescribed medications represented 
25% of total GHG emissions from Canadian health care 
over the period 2009 to 2015.2 The use of unnecessary pre-
scriptions contributes to the carbon footprint and also leads 
to adverse patient outcomes.3,5 The rise in global temper-
atures over the years has resulted in an increased incidence 
of wildfire devastation in Canada, as well as heat-related 
illnesses and deaths.6 Among the leading causes of phar-
maceutical pollution are pressurized metered dose inhalers 
(pMDIs), due to their hydrofluorocarbon (HFC) propel-
lants, such as HFC-134a and HFC-227ea, which are potent 
propellants in terms of global warming potential.4 It was 
estimated that pMDI use in England accounted for 13% of 
National Health Service carbon emissions.4 Additionally, 
using one pMDI inhaler can have the same carbon foot-
print as driving up to 170 km in a gas-powered car.5 

Pharmaceutical pollution is not limited to GHG emis-
sions; the introduction of chemical contaminants to the 
environment also has an influence.7 For example, improper 
drug disposal leads to contamination of land and/or water 
supplies that affects all living species.7 A less familiar route 
of environmental entry, which accounts for 88% of pharma-
ceutical pollution, is excretion after human consumption, 
with excreted material finding its way through the waste-
water system.8

Many strategies have been proposed to facilitate a more 
conservative, “greener” type of prescribing that could help 
to mitigate the planetary impact of medications. Depre-
scribing is one strategy to help reduce the environmental 
impact of medications.9 For example, proton pump inhib-
itors are often inappropriately prescribed or overused, 
thus contributing to polypharmacy and increasing the 
risk of harm in older individuals.10 Decreasing unneces-
sary use can in turn reduce the effect of these medica-
tions related to their production and elimination. Another 
potential area to facilitate less environmental pollution is 
the proper disposal of medications. In a study of an edu-
cational intervention provided by pharmacy students, the 
baseline (pre-intervention) survey showed that 27.2% of 
patients flushed their medications down the toilet, 34.6% 
threw them into the trash, and only 30.9% reported receiv-
ing previous education on safe medication disposal.11 These 
inappropriate methods of medication disposal can lead to 

drugs leaching into water systems and can increase the risk 
of harm to species in the environment.7 

The move toward greener prescribing involves col-
laboration among the prescriber, the pharmacist, and the 
patient. One step toward collaborative greener prescrib-
ing is identifying how a patient’s views on environmental 
sustainability influence their medication decisions.5,12,13 
In a 2023 study conducted in Sweden, patients were will-
ing to consider alternative, more environmentally friendly 
medication options for treatment of less severe diseases.12 
However, for more severe conditions, patients indicated 
that they would prioritize their health over environmental 
sustainability.12 Similar results were found in the United 
States, where there was a higher willingness to accept an 
environmentally friendly but less effective medication in 
the case of minor ailments or drugs used in agriculture.13 
A potential barrier to patients being more willing to make 
sustainable choices may be their lack of knowledge about 
the environmental risks of pharmaceuticals.

There is a gap in the literature examining how patients 
in Canada perceive the environmental risk of pharmaceut-
icals. It is also unknown whether their perceived risk would 
influence their medication decisions and whether their per-
ceptions are similar to those of patients in other countries. 
The objectives of this study were to characterize the views of 
British Columbians on medication-related environmental 
sustainability and to determine how these views relate to 
their medication decisions.  

METHODS

Respondent Recruitment
This study was a descriptive, exploratory, cross-sectional 
survey conducted in British Columbia. Respondents were 
recruited through posters and business cards with a QR 
code linking to the online survey, distributed in community 
centres in Metro Vancouver, as well as several hospital sites 
within Vancouver Coastal Health (VCH), Fraser Health 
Authority, and Providence Health Care. Additional recruit-
ment avenues were websites (VCH Research Institute, 
REACH BC [health research platform]), online newsletters 
(Research Insider newsletter, University of British Colum-
bia [UBC] pharmacy alumni newsletter, UBC pharmacy 
undergraduate society newsletter), and the Fraser Health 
patient engagement network. The survey was offered only in 
English, and potential respondents gave informed consent 
by clicking the “I consent” option on the consent informa-
tion page before progressing to the rest of the survey. 

Interested individuals were eligible to respond if they 
were residents of British Columbia, were at least 18 years 
old, and could complete an online survey in English. The 
survey was active from October 30, 2023, to February 29, 
2024. There was no specific target sample size, and multiple 
modes of recruitment (outlined above) were used to try to 
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maximize the number of responses. Anyone with the sur-
vey link or QR code who met the eligibility criteria could 
take part in the survey. All survey answers were anonym-
ous, and answers could not be changed once submitted. 

This study was approved by the University of British 
Columbia Behavioural Research Ethics Board. 

Survey Design 
The survey questions were developed by the research team 
based on the current literature and modelled after prior 
studies.12,13 The questions were reviewed and refined by 
3 patient partners and 2 content expert pharmacists. The 
online survey was developed and distributed using the Uni-
versity of British Columbia’s Qualtrics platform. 

The survey consisted of 48 questions (many with Likert-​
scale response options) that covered initial screening and 
demographic characteristics, evaluation of environmental 
risk perception, 4 scenarios (3 of them focused on medica-
tion choice), and suggested policy changes. The scenarios 
involved the common cold, stroke, asthma, and heartburn. 
The range of scenario conditions was based on scenarios 
used in prior studies and was intended to include options 
that differed in severity and acuteness.12,13 For the ques-
tions that focused on medication choice, respondents could 
choose between medication 1 (higher efficacy but higher 
environmental harm) and medication 2 (lower efficacy but 
lower environmental harm). The common cold and asthma 
scenarios focused on a treatment perspective, whereas the 
stroke scenario was from a prevention stance. The sur-
vey was distributed to the general public, and the medi-
cation decisions were meant to reflect situations in which 
the respondent was an outpatient or had a non-critical 
condition. For the suggested policy changes, respondents 
were presented with 4 policy options that aimed to reduce 
environmental harm and were asked to rank their level of 
agreement with these options. Survey questions are avail-
able upon request to the corresponding author. 

At the end of the survey, respondents had the option to 
enter a draw for 1 of 4 $25 Canadian e-gift cards. To prevent 
fraudulent responses and multiple submissions, BOT detec-
tion, security scan monitor, and RelevantID tools were all 
enabled with the online survey software.   

Data Analysis
Descriptive statistics were used to report frequencies 
and percentages for each Likert-scale question; thematic 
analysis was used for the open-ended questions (NVivo 
qualitative data analysis software, QSR International Pty 
Ltd, version 14, 2023). Respondents were not required to 
answer every question and could withdraw at any time 
by closing their browser. All answers were anonymous, 
which meant that the sample size was variable, depending 
on how many individuals chose to respond to each ques-
tion. If the respondent chose to enter the optional e-gift 

card draw, they consented to providing their email address 
and were reassured that their answers to the survey would 
remain anonymous. 

RESULTS

In total, 272 respondents accessed the survey and pro-
vided consent. Of these, 255 answered at least one of the 
survey questions beyond the demographics section. In 
terms of demographics, 73% of respondents were female, 
31% were less than 30 years old, and 64% lived in the Van-
couver Coast and Mountains region (Table 1). Many of the 
respondents had an undergraduate or postgraduate degree 
(42% and 30%, respectively), and almost half (47%) had pre-
vious experience in health care. 

Environmental Risk Perception 
In terms of respondents’ answers to questions for evaluation 
of environmental risk perception, 39% strongly agreed and 
37% agreed that the process of manufacturing medications 
can have a significant negative impact on the environment, 
35% agreed and 30% were neutral that aerosolized inhalers 
can have a significant negative impact on the environment, 
56% strongly agreed and 37% agreed that improper disposal 
of medication is an environmental issue, and 79% strongly 
agreed and 18% agreed that global warming is a problem for 
the planet’s health (Figure 1). 

Scenarios 
There was a slight preference for medication 2 (the option 
with lower efficacy and lower environmental harm) in the 
common cold and asthma scenarios (selected by 54% and 
59% of respondents, respectively). When it came to the 
stroke scenario, respondents preferred medication 1, the 
option with higher efficacy and higher environmental harm 
(selected by 51%) (Figure 2). 

In the asthma scenario, respondents were introduced 
to a new inhaler (designated inhaler 3) that was as effective 
as their current inhaler, but more environmentally friendly. 
When told that inhaler 3 would cost $20 less every refill, 
97% choose it as the preferred option. However, when told 
that inhaler 3 would cost $20 more every refill, only 54% 
choose it. 

In the heartburn scenario, 92% of respondents agreed 
with stopping a medication if they had been symptom-free 
for the past few years. Those who agreed to stop the medi-
cation were then asked to rank 5 reasons for stopping, from 
most to least likely; decreasing the risk of adverse health 
effects was the most likely reason (70%), cost savings (16%) 
and reducing pill burden (11%) were the next most likely 
reasons, and decreasing carbon emissions from manufac-
turing (2%) and using less plastic (1%) were the least likely 
reasons (scenario prompts are available by request to the 
corresponding author).  
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Willingness to Support Suggested Policy Changes

When asked whether Canada should have a law dictating 
that all over-the-counter medications have a label indicat-
ing the extent of environmental harm, 31% strongly agreed 
and 30% agreed. In contrast, when asked whether medica-
tions that are more harmful to the environment should cost 
more, 25% disagreed and 17% strongly disagreed, whereas 
25% remained neutral. Many respondents expressed sup-
port for a law requiring prescribers to choose the option 
with less environmental harm, if all medication alterna-
tives were equally effective (38% strongly agreed and 29% 
agreed). Similarly, there was strong support for mandating 
manufacturers to test drugs for environmental harm before 
being granted drug approval (38% strongly agreed and 40% 
agreed) (Figure 3). 

Themes from Open-Ended Questions

Themes that were developed from responses to the open-
ended questions included recognition of cost, manufactur-
ers’ environmental responsibility, environmental impact 
testing and reporting during drug development,  and learn-
ing and education (Figure 4). 

Recognition of Cost 

For many, cost was a common concern and the ultimate 
deciding factor determining whether a respondent would 
choose a medication with less environmental impact. How-
ever, respondents who indicated being more financially 
secure did not seem to have this sentiment in relation to cost. 

“I’m currently in a strained financial situation and 
must make difficult choices based on my income.” 

“I am in a position to be able to afford the increase 
and it would be worthwhile for me to increase the 
cost to offset environmental effects.”

Manufacturers’ Responsibility 

Another theme that emerged was related to manufac-
turers and drug companies. Many respondents felt that 
environmental responsibility should start at the manufac-
turing level, rather than placing the onus on the consumer. 
The impact on emissions of any proposed measures was 
thought to be insignificant at the consumer level relative to 
the impact at the manufacturing level, and many felt there 
should be mandatory reporting of environmental impact.

“The people purchasing medications often have no 
choice, but the manufacturers should be [required] 
to work on developing more environmentally 
friendly options.”

“I think there should be transparency and manda-
tory reporting of the carbon footprint and environ-
mental impact of all medications and supplements.”

TABLE 1. Characteristics of Respondents

Characteristic
No. (%) of 

Respondents

Age group (years) n = 255
< 30 	 80	 (31)
30–39 	 55	 (22)
40–49 	 41	 (16)
50–59 	 31	 (12)
60–69 	 34	 (13)
≥ 70 	 14	 (5)

Gender n = 255
Female 	 185	 (73)
Male 	 51	 (20)
Othera 	 19	 (7)

Location n = 255
Vancouver Coast and Mountains 	 162	 (64)
The Islands 	 56	 (22)
Thompson/Okanagan 	 22	 (9)
Northern BC 	 7	 (3)
BC Rockies 	 3	 (1)
Prefer not to answer 	 5	 (2)

Highest level of education n = 258
High school degree or equivalent 	 31	 (12)
Postsecondary certificate/diploma 	 42	 (16)
Undergraduate degree (e.g., bachelor’s degree) 	 108	 (42)
Postgraduate degree 	 77	 (30)

Household income n = 259
$0–$19 999 	 18	 (7)
$20 000–$49 999 	 43	 (17)
$50 000–$89 999 	 63	 (24)
$90 000–$119 999 	 25	 (10)
$120 000–$149 999 	 24	 (9)
≥ $150,000 	 53	 (20)
Prefer not to answer 	 33	 (13)

Currently or previously worked in health care n = 256
Yes 	 120	 (47)
No 	 136	 (53)

No. of daily medications n = 255
0 	 33	 (13)
1 	 55	 (22)
2 	 51	 (20)
3 	 32	 (13)
4 	 27	 (11)
≥ 5 	 57	 (22)

Have a chronic conditionb n = 258
Yes 	 128	 (50)
No 	 126	 (49)
Prefer not to answer 	 4	 (2)

No. of chronic conditions n = 258
0 	 115	 (45)
1 	 63	 (24)
2 	 35	 (14)
3 	 19	 (7)
4 	 7	 (3)
≥ 5 	 10	 (4)
Prefer not to answer 	 9	 (3)

aIncludes gender-questioning, nonbinary, trans female, trans male, 
genderless, and gender diverse.
bExamples include type 1 or 2 diabetes, asthma, rheumatoid arthritis, 
glaucoma, hypertension, and heart conditions.
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Figure 1: Response to environmental risk questions 
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Figure 2: Medication choice – efficacy vs. environmental impact
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Figure 3: Participant willingness for suggested policy changes 
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FIGURE 1. Responses to environmental risk questions. Number of respondents: 253 to 255. 

FIGURE 2. Choice of medication under 3 medical scenarios: efficacy vs environmental impact. Number of 
respondents: 237 to 246. 

FIGURE 3. Respondents’ willingness to support suggested policy changes. OTC = over the counter. Number of 
respondents: 235 or 236.

Learning and Education
Some respondents felt that opportunities for learning and 
education could be beneficial in increasing the chance that 
patients would choose options with less environmental 

impact. Some felt it would be too restrictive to have a “law” 
requiring prescribers to choose options with less environ-
mental impact; rather, there should be more focus on edu-
cational opportunities about environmental consequences. 
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Similarly, many felt that providing consumers with more 
information on the environmental effects of medications 
could help guide informed decision-making. However, 
being better informed might also lead to feelings of guilt at 
the individual level and might dissuade people from taking 
necessary medications.  

“I think that educating prescribers about environ-
mental costs should be a bigger priority—perhaps a 
warning screen for certain medications before they 
prescribe to alert them to environmental impacts? 
Or a required environmental committee/group 
within hospitals, health authorities, etc., that holds 
clinicians and administrators accountable [for] the 
environmental impacts of their clinical choices.” 

“I haven’t considered this before, and I think it 
would influence people’s decisions if they had 
more information about the impact.”

“Having [environmental impact] on the label may 
dissuade folks from taking needed medication.”

DISCUSSION
To our knowledge, this is the first study to provide insights 
on the influence of environmental impact on medication 
choices within a Canadian population. Factors that con-
tributed to decision-making by study respondents included 
perceptions of how life-threatening or debilitating the con-
dition is, cost, and how much information is available for 
the consumer. In this sample of British Columbians, there 
was a clear willingness to prioritize the environment, even 
if medication efficacy were decreased, when the condition 
was perceived as less severe. 

Our findings are consistent with findings in prior stud-
ies in other countries. Håkonsen and others12 sampled a 
Swedish population and discovered a stronger willingness 
to take environmental considerations into account for 
minor ailments compared with more serious conditions. 
Dohle and others13 reported similar findings for a US popu-
lation, where the environmental impact of a drug had little 
effect on decision-making when it came to severe diseases, 
such as cancer. 

Our study also highlights the effect of environmental 
risk perception and its relation to decision-making. The 
majority of respondents were in agreement when asked if 
improper drug disposal was an environmental issue. How-
ever, when asked if aerosolized inhalers had a negative 
impact on the environment, nearly a third of respondents 
remained neutral. A previous study showed a low level of 
knowledge about environmental risk among patients and 
health care professionals.14 However, in another study, 
experts perceived a higher environmental risk associ-
ated with pharmaceuticals in the ecosystem as well as in 
treated wastewater, whereas lay people still had a low level 
of risk perception.15 This difference between experts and 
non-experts may indicate that having a higher level of 
knowledge about the environmental impact of medications 
could influence decisions about medications.

Educational initiatives targeting patients, prescribers, 
and pharmacists may be of benefit. Prescribing unnecessary 
medications and improper drug disposal can lead to further 
GHG emissions and increased environmental risk.1 Addi-
tionally, through non-adherence with prescribed therapy, 
patients increase their risk of preventable hospitalizations, 
adding to the burden on the health care system and the planet.1 
In a study that explored the types of pharmaceutical-related 

Figure 4: Themes generated from all open-ended survey questions

 

FIGURE 4. Word cloud reflecting themes generated from all open-ended survey questions.
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environmental information that were of interest to a Fin-
nish population, medication disposal and the environmental 
effects of pharmaceutical residues were deemed the most 
interesting, with information about these topics mostly 
obtained through the media.16 Additionally, lay people pre-
ferred technological or awareness-type measures to stratify 
environmental risk management.15 When student groups 
in a Swedish university were asked to rank preferences for 
medications with different levels of environmental harm, 
pharmacy students were less likely to choose environment-
ally friendly options that had lower efficacy.17 That study was 
similar to ours, in that the researchers presented respondents 
with conditions with differing severity and medication 
choices with differing levels of environmental harm; the 
results highlighted a potential gap in pharmacy curricula 
related to the environmental impact of medications. Sim-
ilarly, Müller and others18 found that 76.6% of clinicians 
reported lacking the necessary knowledge to advise patients 
about climate change in the shared decision-making pro-
cess. Our study suggests support for policy changes related 
to informing consumers about the environmental impact of 
medications. There is also an opportunity to offer education 
initiatives to both health care professionals and consumers. 
These findings could be explored further through public and 
health care professional education initiatives. 

In relation to the manufacturing side, we found that a 
higher cost for environmentally friendly medications could 
be a barrier to their acceptance by consumers. As such, cost 
will likely play a role in whether a person would consider 
environmental impact as a factor in their medication deci-
sions. Many respondents felt that manufacturers should be 
playing a larger role in terms of regulating their environ-
mental impact and including impact reports during drug 
development. Belkhir noted that in 2015, the pharmaceut-
ical industry contributed more carbon emissions than the 
automotive industry (52 vs 46.4 megatonnes CO2 equiva-
lent).19 As such, there may be value in pursuing manu-
facturer regulations or policy options to mitigate overall 
environmental impact.  

This study had several limitations. The survey was 
offered only in the English language, most respondents 
were young women living in the Vancouver Coast and 
Mountains region, and many were well educated, having at 
least an undergraduate degree. Given that British Columbia 
has a highly diverse population, these factors may limit the 
generalizability of our results. Another consideration is the 
potential for the intention–behaviour gap, given that the 
scenarios were hypothetical and the results may not be pre-
dictive of what a person would do when faced with medica-
tion choices in real life. An individual’s personal or family 
medical history and health literacy may be other factors 
influencing their decisions. Finally, our survey was limited 
to residents of British Columbia, and our findings may not 
be representative of the rest of Canada.   

CONCLUSION 

In this sample from one Canadian province, respondents 
were willing to choose the medication with less environ-
mental harm for less serious conditions, but not if the 
condition was perceived to be life-threatening and/or debili-
tating. The cost of a medication may be a barrier to accessing 
environmentally friendly options. To ensure that environ-
mental impact is considered in medication decision-making, 
it may be of value to consider educational opportunities for 
the public, as well as regulatory or policy options. 
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